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ABSTRACT:
The idea of totally deregulating the financial system and implementing monetary policy through currency control has received renewed attention. An important aspect concerning the desirability of using currency as the instrument of policy is the behavior of the demand for currency. If currency demand is not well behaved, then a policy of controlling the nominal supply of currency could produce drastic swings in the price level and interest rates. The adverse consequence of such effects could outweigh the benefits of deregulation. It is therefore crucial that the behavior of currency demand be well understood before unequivocally advocating total financial deregulation and currency control. This paper takes a step in that direction by analyzing the demand for currency over the period .
I. Introduction
The idea of totally deregulating the financial system and implementing monetary policy entirely through the control of currency has recently received attention. Fama (1980, 1983) has resurrected the idea suggested by Patinkin (1961) that a well determined nominal policy can be achieved through the control of currency, and that other forms of financial regulation with their associated welfare losses need not be tools of monetary control. However, an important aspect concerning the desirability of using currency as the sole instrument of policy is the behavior of the demand for currency. If currency demand is not well behaved, then a policy of controlling the nominal supply of currency could produce drastic swings in the price level and interest rates. The adverse effects of the additional noise in these variables could very well outweigh the benefits of deregulation.
It is therefore crucial that the behavior of currency be well understood before one can unequivocally advocate total financial deregulation. This paper examines the behavior of real currency balances over the period and finds that currency behaves in a systematic and explainable manner over this period. This is somewhat encouraging with regard to the policy advocated by Fama, since this fairly long sample is characterized by a variety of monetary regimes. These include a gold standard with sterilization in the 1920's followed by a gold standard without sterilization in the 1930's. The 1940's and early 1950's may best be described as a policy of a pure interest rate peg, while monetary policy over the remainder of the sample followed an adjustable peg. However, in view of the Lucas critique, one still needs to be cautious since direct control of currency was not attempted during the sample and explicit interest rates on demand deposits were regulated over most of the sample.
The point of departure for analyzing the demand for currency is an inventory model of the transactions demand for money. The model developed in this paper~is based on a number of extensions to the original Baumol-Tobin model. Specifically, the work of Feige and Parkin (1971) and Barro and Santomero (1972) are jointly incorporated to yield a framework that includes two media of exchange as well as goods. Therefore, the model is analytically similar to Santomero (1979) and Dotsey (1983) , and is rich enough to explain movements in the relative importance of currency and demand deposits as transaction media. That is, both the proportion of expenditures made with currency and the average amount of currency held are investigated. Indeed the two are closely related.
The behavior of currency is empirically examined by employing Laurent's (1970) methodology for constructing estimates of the value of currency transfers. These estimates, coupled with data on debits to demand deposits, are used to construct a time series on the percentage of expenditures made with currency, which for simplicity will also be referred to as the expenditure ratio. The behavior of the expenditure ratio and the demand for currency are then jointly investigated. The behavior of both variables show remarkable stability and the empirical work can be viewed as generally supportive of the inventory theory of money demand. Further, the use of annual data in the empirical work removes any need for considering lagged dependent variables, and thus avoids a growing dispute in monetary economics over the interpretation of these variables.
A very important implication of the inventory model is that the proportion of transactions income spent using currency is the relevant transactions variable for determining the demand for currency, and that GNP, which is typically used in most studies of currency demand, is likely to be a poor proxy for this variable.
Therefore, a comparison between regressions using these two transactions variables is analyzed. The poor performance of GNP casts doubt on the empirical procedures used in a number of other studies on currency.
The framework of the paper is as follows. Section II develops the theoretical model. Section III discusses the empirical implementation of the model, while in Section IV the empirical results are discussed. Section V critically examines some past empirical work on currency, and Section VI contains a brief summary.
IIa. The Model
The framework used to determine the optimal method of purchasing goods is an extension of the basic inventory models of money demand developed by Baumol (1952) and Tobin (1956) . In order to investigate the way that individuals choose to make expenditures, at least two media of exchange are needed. Therefore, both currency and demand deposits are included.-/ In this regard, the model is similar to Barro and Santomero (1972) . In order to motivate the use of one media of exchange over another, goods must also be explicitly introduced into the model. Different characteristics of goods with respect to transactions costs are employed to help generate a preference for using one media of exchange over another. Also, the model includes a short-term store of value, called a savings account, that allows an individual to economize on transactions balances. The individual's problem is to maximize the profits (w) of managing his savings balance, his transactions balances, and his goods inventories given the transactions costs associated with going to the bank, cashing a check, and purchasing goods, as well as the different rates of return on each asset. The choice variables for the individual are the number of trips he makes to the bank (n ), the number of times he cashes a check in between trips to the bank (nd), the number of trips to the store made in between check cashings (n), and the medium of exchange used in purchasing a particular good. (To facilitate the exposition, Table 1 provides a summary of notation.) Because the average holdings of each asset are determined by the choice variables, the results of the profit maximization also yield expressions for the various asset demands. Since, the paper is concerned with currency, its average balance is given by equation (1) Formally, an individual maximizes (2) 7 = r T § + rdTD + r TC + r TG -a n -adn nd In order to obtain a function that implicitly defines the optimal proportion of goods purchased with currency, it is assumed that there exists an infinite number of goods lying along the continuum from 0 to 1.3Y Further, it is assumed for simplicity that goods whose indices are elements of (0, h) are purchased with currency and those whose indices are elements of (h, 1) are purchased by check.-/-
The proportional cost of purchasing the i good on any particular shopping trip with currency can be expressed as a(i)z(i), where a(i) is the proportional th transactions cost associated with the i good and z(i) is the amount spent on the ith good on each shopping trip. Similarly, let the proportional cost of purchasing the i good with a check be denoted as $(i)z(i). That is, different goods may have different transactions costs for both currency and demand deposits. For instance, a small purchase such as a pack of chewing gum or a newspaper would be much cheaper to perform with cash than with a check, while a large purchase such as a refrigerator may be more efficiently done with a check.
Carrying large amounts of cash might be associated with a psychic discomfort of possible loss, while sellers may not accept checks for small items. Also, one may wish to have a written record for large purchases, a service which accompanies checks. For notational ease let
Then the cost of any particular shopping trip can be written as T + fh a(i)di + fjb(i)di where fh(fR) is the integral over the set of all goods purchased with cash (demand deposits). Defining A(h) = f a(i)di and and B(h) = fSb(i)di gives the proportional transactions costs incurred using currency and checks, respectively.
Given the structure of the model, the various inventories of goods and assets can be expressed in terms of the choice variables n s, nd, n and the proportion of goods bought with currency, e. (For a detailed description, see the appendix.) The optimal values of n , ndo n, and R (and therefore C) are solved for in two steps. First, for a given h, the profits from managing the frequency of transactions is maximized. This yields ns, nd, and n as functions of R and the exogenous variables of the model. It also gives expressions for the average holdings of the various assets in terms of h. In particular the average value of currency C(h) is depicted by
One therefore observes that for any given h, average currency balances increase when transactions income, the cost of cashing a check, and the opportunity costs of holding goods (r d-r and rC-r ) rise, and that average currency balances fall when the opportunity cost of holding currency rd-r and the transactions costs of making a shopping trip increase.
A complete solution to the model is.obtained by substituting in the solutions for n (h), nd(h), and n(h) into the expression for profits yielding an equation in which profits are a function of h and the exogenous variables of the model. This expression is then maximized with respect to h, and the resulting first order necessary conditions yield an implicit function of h. Since e is directly related to h by e = f 0 p(i)di, solving for the optimal value h yields the optimal proportion of goods bought with currency.
The optimal E, h*, occurs at a value that exactly offsets changes in interest earnings and transactions costs. Further, the first order necessary conditions imply that a(h*) < b(h*). Since demand deposits pay a higher yield than currency, one would only use currency if it had a lower transactions cost. However, a check might still be used for the ith good if a(i) < b(i) since there is an opportunity cost of holding currency instead of demand deposits. Also, the second order conditions for profit maximization imply that the derivative of b(h*), b'(h*) must be less than a'(h*).
Therefore, if currency is to be used at all it must provide a relative advantage in transacting for some goods, and the transactions costs of using currency must increase faster with respect to the ordering of goods. These conditions seem reasonable since the cost of using a check does not seem to vary much over goods, while the transactions costs of currency increases sharply with the amount spent on the good (especially if one includes the cost of expected currency loss).
MIb. Comparative Statics.
The effects of changes in the exogenous variables on E* (and hence e*) and the demand for currency will now be examined. Since the demand for currency will experience both a direct effect as well as an indirect effect due to changes in transactions patterns when exogenous variables change, the comparative static results for the expenditure ratio will be examined first. (For detailed results see the Appendix).
The Effects on the Expenditure Ratio
Regarding the expenditure ratio, one first observes that changes in a., rs, and Y do not affect the optimal method of purchase as long as they do not influence the consumption bundle. This is because a and r are only involved in determining the 5 5 optimal number of trips to the saving account and therefore are not related to expenditure patterns, while transactions income serves solely as a variable that scales the level of expenditure. However, to the extent that movements in these variables change expenditure patterns (i.e., the distribution of p(i)), they would affect the expenditure ratio.
The effects of changes in the various transactions costs ad, b(h*), a(h*) are straightforward. A decrease in the cost of cashing a check implies that more goods will be bought with currency. As check cashing becomes less expensive, a smaller opportunity cost is incurred when goods are bought with cash since an individual can economize on currency balances by using demand deposits as a store of value. In the limit as ad approaches zero, the model would be equivalent to having two means of payment both stored as demand deposits. In this case an individual's currency balances would be zero, and he would purchase a good using cash or check depending on whether a(i) < b(i). An increase in b(h*) relative to a(h*) causes more goods to be purchased with currency since the proportional transactions costs of using currency becomes relatively cheaper.
The effect of a change in the fixed cost of going to the store cannot be unambiguously signed, nor can the effects of changes in rd. rc and r . However, there is an exact relationship between the comparative static effects of these variables that hinges on the sign of the following inequality:
where ns (nd + 1)n is the number of trips made to the store over each payments periods.
The left-hand side of this expression represents the gain of using demand deposits relative to currency, since the level of currency and deposit balances are affected by the amount spent on the marginal good. The right-hand side represents the additional cost of using a check multiplied by the number of trips made to the store.
Increases in the fixed cost of going to the store, T. rg and rd will cause the the expenditure ratio to rise, while an increase in rc will cause it to fall if the left-hand side of (3) is greater than the right-hand side.
With respect to increases in T and rg, both cause fewer trips to the store as well as a decline in the additional amount of demand deposts and currency that would have to be held if an additional good was purchased with either medium. Therefore, the transactions benefit of using currency declines, as does the opportunity cost of holding currency.
Whichever declines by more will determine the net effect on the expenditure ratio.
An increase in the own rate on currency causes the number of trips to the store to increase making currency's use relatively more attractive. However, it also increases the average holdings of currency reducing the attractiveness of using currency. If the gain due to transactions use outweighs the increased opportunity cost due to higher balances, then more goods will be bought with cash.
An increase in the rate paid on demand deposits has two conflicting effects on the expenditure ratio. That is, an increase in rd should produce opposite results to those encountered with r and r . It can be shown that the substitution effect g c between demand deposits and currency dominates, if the left-hand side of (1) is smaller than the right side implying an increase in the expenditure ratio.
Therefore, although an exact sign can not be given to the comparative static results of a number of the exogenous variables, there does exist a well-defined relationship between their various effects. For instance, a rise in the fixed cost of going to the store will cause the expenditure ratio to move in the same direction as an increase in the yield on goods inventories or demand deposits, while an increase in the yield on currency should cause the expenditure ratio to move in the opposite direction. Therefore, although one can not predict the way in which the expenditure ratio will shift when interest rates or T move, there is a well-defined relationship between the effects generated by movements in these variables. This is summarized in table 2.
The Effect on Average Currency Balances
The effect on average currency balances of a change in an exogenous variable, x, can be separated into two components. One is a direct effect for any given expenditure pattern, while the other involves the effect of a change in expenditure patterns. Therefore, it is important to establish the shape of C(h) with respect to h. Initially, as one begins to use currency, currency balances rise. In the neighborhood of h*, C(h) will be increasing as the number of goods purchased with
which turns out to be the case empirically (for more detail see Appendix A).
Satisfying this inequality implies that the amount of currency held in between check
cashings rises by more than the average inventories of goods, implying that average currency balances rise. Notationally,
The inequality that determines the sign of Bc(h*)/Dh* is the same inequality that determines the sign of ah*/Dx. Therefore, it will turn out that the expenditure ratio effects embodied in the second term on the right-hand side of (4) The preceding section suggests a simultaneous equation systems approach for estimating the model. The two step maximization procedures yields equations determining both the expenditure ratio and average currency balances which can be expressed as
where ut and vt are stochastic disturbance terms. Alternatively, one could substitute (7) into (8) (7) and (8) allows one to discriminate between the effects a variable has on expenditure patterns and any additional effects the variable has on the demand for currency.
Another important consideration in implementing the empirical tests, concerns the derivation of measures which approximate the variables of the model. A description of these follows.
III.b The Dependent Variables
The real per capita value of currency balances was used as the dependent variable in the currency demand regressions. Its calculation is straightforward. However, the empirical measure of the expenditure ratio represents a fairly novel procedure.
Ideally, the expenditure ratio, e, is given by the ratio of goods and services bought with currency to the total amount spent on goods and services using both currency and demand deposits. The volume of purchases made with currency is calculated by a method devised by Laurent (1970) , while debits to demand deposits (excluding New York City debits) are used to measure expenditures made by check.
Using debits to demand deposits is appropriate only if purchases of goods and services made by check is a fairly constant fraction of total debits. Examining the behavior of the ratio of debits to demand deposits to GNP in figure 2 indicates that this is unlikely to be the case. Beginning in the early sixties, debits to demand deposits began to grow at a much faster rate than GNP. The conjectured reason for this behavior is that transactions of a purely financial nature have become an increasingly important part of total demand deposit debits. Because the volume of demand deposit debits involving financial transactions are not a constant fraction of total demand deposit debits, this series does not represent a consistent indicator of the volume of goods and services purchased by check. Therefore, the sample period emphasized in the empirical work on the expenditure ratio covers the years 1920-1965, with the belief that nonfinancial debits are a relatively constant fraction of total debits over this period. figure 2 . This series is quite volatile and reaches a peak during World
War II. The large wartime use of currency may have been associated to some degree with black market activity arising from the rationing of goods. It could also have been partially due to an increased proportion of the population in military service and to tax evasion (see Cagan (1958) ).
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IIc. The Independent Variables
The next step is to examine the independent variables used as determinants of the expenditure ratio and the demand for currency. In Section II, it was shown that both dependent variables should depend upon the transactions costs of cashing a check and purchasing goods, on the rate yielded by demand deposits, currency, and goods, and on the distribution of expenditure over goods. In order to proxy for the fixed cost component of transactions costs, the real wage rate, W, on average hourly earnings of production workers in manufacturing was used. Two implicit rates on demand deposits are tried. One, RD, is equal to one minus the maximum reserve requirement ratio on demand deposit times the commercial paper rate. This measure essentially assumes that banks totally avoid Regulation Q, and remit services at a competitive rate. The other, RDI, is the average implicit rate derived by Startz (1979 Barro and Sahasakul (1983) ,-/ and the rate paid on savings, RS, are included. The first is intended to capture the loss of liquidity (as well as actual losses) suffered by deposit holders when banks are suspended. This loss of liquidity on demand deposits should make currency a relatively more attractive medium of exchange. Also, currency is a useful medium for avoiding income taxes since no written records need to be kept. Because the advantage of hiding income increases with marginal tax rates, it is likely that currency will be used more intensively when marginal tax rates are high. Indeed Cagan (1958) argues that much of the increase in currency holding during World War II was due to its increased use in order to avoid taxes. It is also possible that an increase in MTAX could cause individuals to hoard some of their wealth in the form of currency. Therefore, MTAX could also affect the demand for currency above and beyond its affect on expenditure patterns.
The rate paid on savings accounts are included to capture the effect of credit usage. This rate will also be a determinant of average currency holdings for individuals that do not use a checking account. The purchase of goods on credit essentially allows an individual to use his savings account as a transaction medium.
That is, money can be left in the savings account until the bill becomes due. Since the model reasonably requires a trip to the bank each payments period,i/ no additional costs are borne in transferring funds. An increase in the rate paid on savings would intensify the purchase of goods with credit. To the extent that credit purchases substitute for currency (since a credit purchase eventually causes a debit to demand deposits), the expenditure ratio should be negatively related to this variable.
However, under the assumption that goods are purchased more frequently than the payments period, credit use should have no direct effect on average currency balances beyond the effects that are captured by the amount of currency transfers. If, this assumption is violated, the use of credit could have a substantial effect on average currency holdings.
A direct measure of the intensity of credit is also used. This measure (PCR) is constructed as the ratio of installment retail credit, check credit, noninstallment retail credit and service credit to consumption. Optimally, one would like to construct a variable that measured the amount of credit extended in relation to purchases over a particular period. However, no such measure is available over the sample period and PCR uses the average amount of credit outstanding. The basic regression (run over the period 1920-1965) is depicted in equation (10), where the notation "ln" signifies the natural logarithm of a variable. Column 1 of table 3 represents the results of estimating equation (9) and will be emphasized in the following discussion. Column 2 substitutes RDI for RD. The interpretation adopted here is that RD is an appropriate proxy for the implicit rate earned on demand deposits, and that column 1 contains the most meaningful regression.
It is also important to report that the results of table 3 are not significantly affected by altering the value of G, the number of times a bill is assumed to circulate over its lifetime. Similar results were found for values of G equal to 50
and 110. Regressions were also run using the logarithm of the ratio of currency transfers to demand debits with much the same qualitative results.
Examining the results of column 1, the coefficient on real per capita consumption indicates that as wealth increases there is a significant change in the types of goods purchased. Specifically, an increase in the level of consumption alters the bundle of goods purchased and implies that individuals purchase more of the types of goods associated with checking account transactions. The coefficient on the percentage of consumption comprised by durables reaffirms this conclusion. That is, as individual's buying habits change, so does their method of purchase.
The negative coefficient on inflation establishes the condition that
)ns(nd+O)n. Therefore, one would expect the coefficients on the value of time as proxied by W, and on the implicit rate on demand deposits to be negative, while variables that capture an implicit yield on currency, say MTAX, to have a positive sign. This is indeed the case. However, the coefficient on the real wage rate does seem rather large. This could reflect the fact that as time becomes more valuable individuals lump the purchases of goods together, and find it more convenient to carry out this procedure with checks. The assumption of the model developed in section II is that agents purchase all goods during the same trip, which is not a totally accurate assumption. As the value of time increases one would expect a growing preference for stores that sold a large variety of merchandise, allowing individuals to lump together purchases. In this case it may be that using checks becomes relatively more convenient, and that the wage rate variable is picking up this effect as well. The variable PFAIL also has the correct sign. (The coefficient is significant at the 11 percent level.)
The yield on the savings account is also significant and negative. As mentioned before, it may be proxying for the return on credit purchases, since credit in a sense allows one to use the store of value as a means of exchange. To the extent that credit purchases substitute for cash, they would tend to lower the expenditure ratio.
A substitution of credit for a check would have little effect on the ratio since most credit purchases are eventually paid off with a check. (In some instances using credit issued through a third party could result in two demand debits per purchase.
For example, American Express would pay the merchant and you would pay American Column 1 represents the results for equation (6) . RHO(l) and RHO(2) are the coefficients for second order serial correlation. R2 is the corrected correlation coefficient, S.E.R. is the standard error of the regression, and D.W. is the DurbinWatson statistic. Numbers in parentheses are t-statistics. **, *, and t indicate significance at the 1%, 5%, and 10% significance levels, respectively. Column 2 is equation (6) with RD1 substituted for RD.
Express.)
The variable PCR, which measures the intensity of credit use was tried and its coefficient was insignificantly different from zero, perhaps implying that the interpretation given to RSAV is incorrect or that the credit variable was not a good measure of credit usage.
The regression results of equation (4) These results therefore support Cagan's contention that the rapid rise in tax rates during World War II caused currency to be used more intensively than it otherwise would have been.
After the war the expenditure ratio experienced a rather consistent decline.
This is largely attributable to the growth in per capita consumption, the increased rate paid on both savings and demand deposits, and the rising real wage rate.
IVb The Demand for Currency
The basic regression examining the demand for real currency balances is given by (11) it can not jointly explain the results on the expenditure ratio and the currency equation. As mentioned earlier, the variable PCR is a somewhat crude measure and it is clear that more work needs to be done regarding the effect of credit.
Finally, the expenditure ratio does not appear to be significant beyond its effect on CT (recall CT = eY). This is somewhat of a blessing in disguise since e is the only variable that can not be accurately measured over the entire sample 1921-80. Indeed as indicated in column 2 of table 2, omitting e does not substantially alter the regression results. Therefore, a regression omitting e is examined over the entire sample period in column 3. The only major change is that the marginal tax rate is now significant at the 10 percent level, implying that increases in tax rates lead to hoarding of currency.
The stability of the regressions in columns 2 and 3 of 268 which is again well below the 5 percent critical value. The 34 maximum cusum of squares statistic is .2932 which is above the 5 percent critical value of .244 but below the 1 percent critical value of .2972. Therefore, the tests broadly suggest that the demand for currency is stable over the period.
As depicted in figure 4 , the major changes in real per capita currency balances occurs during the Depression and during World War II. After WWII, currency declines
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_. _ i3A z 0 la 0 la la la la 0 la la . N P: The behavior of credit also helps explain movements in currency balances. Credit fell substantially during the war, but began to grow quite strongly after the war. The growth in wage rates during the war also helps explain the increase in currency. Wage rates also fell immediately after the war, and then grew fairly consistently through the rest of the sample. As mentioned earlier, marginal tax rates also grew substantially during the war. However, the coefficient on the marginal tax rate is only significant when the sample is extended through 1980. This provides some evidence that currency hoarding is associated with high tax rates, although the evidence is far from conclusive. The empirical methodology of section IV was used to estimate the structural parameters of equations (10) and (11). Based on the parameter estimates obtained for these structural equations, the reduced form regression for currency consistent with the structural equations would be
where CT + DEBITS are in real per capita terms. The estimated reduced form over the that the log of real GNP is significantly positive, but obtain a very high coefficient on lagged currency. In all these studies using first differencing without lagged dependent variables appears to be a needed specification check.
VI. Conclusions
Building on an inventory model of currency demand, the empirical work in this paper indicates that the demand for currency has behaved systematically over a sample period that includes very diverse conditions. The inventory model indicates the importance of correctly specifying the transactions variable, and this importance is The method of expenditure could have a direct effect on average currency balances if goods purchased with currency are bought less frequently than the payments period (see Grossman and Policano (1975) ). An increase in the proportion of goods that are bought less frequently than the payments period ((behavior which is likely to be associated with durables) would cause average cash balances to rise. However, if durables are not generally purchased with currency, an increase in the proportion of expenditure made on durables would only affect currency through its indirect effect on the expenditure ratio.
-/Barro and Sahasakul's derivation is an improvement over earlier work done on marginal tax rates. In particular, they calculate a rate derived from the actual tax schedule and therefore avoid downward biases caused by deductions to income. They also include the effects of social security taxes.
9/A 1979 survey by the Federal Reserve Bank of Atlanta indicates that individuals make on average 3 deposits per month to their demand deposit accounts.
-O/These difficulties are potentially severe since the latest Federal Reserve
Study could account for less than 15 percent of the U.S. currency stock.
"l'The best fit for the errors from an uncorrected regression was ARIMA (2,0,0) with the AR parameters equalling .51 with a standard error of (.15) and -.49 with a standard error of (-.15).
L2/A maintained hypothesis of the Brown-Durbin-Evans test is white noise errors.
The test was therefore also run after the variables were filtered using an AR2 filter.
The maximum cusum of squares statistics were .1780 for the forward recursion and .2009 for the backward recursion, which are below the 10 percent critical value of .2140.
L3/The results of the specification test suggested by Plosser, Schwert, and White can be extended to simultaneous systems and indicate that the level regression is an inapproriate specification.
'4/For a detailed discussion of the effects of the relative frequency of goods purchases on money balances, see Grossman and Policano (1975) .
15/In the stability tests a maintained hypothesis is that the errors of the regression are white noise. Therefore, the variables are filtered before running the tests so that the resulting errors are indeed white noise. 
here e e |O p(i)di represents the proportion of the budget spent using currency and is therefore called the expenditure ratio.
An individual maximizes the profits, Tr, of managing his transactions with respect to his choice variables. Specifically he maximizes (A2) r = r TS + r TD + r TC + r TG -a n -a n n s 
The optimal values of the choice variables are derived in two steps.
First, for any given h, the optimal values of ns, nd+l, and n are expressed as functions of h and the parameters of the model. These solutions are then substituted back into (A2'), resulting in an expression which depends on h.
The optimal value of h is then implied by the first order condition for profit maximization. The solutions for n5 , nd+l, and n are given by Therefore in the neighborhood of the optimal h, as h increases A(h) increases but by less than B(h) -decreases, so that the denominator falls. It is clear that the numerator is declining in e and therefore h.
For a given h, the transactions behavior of an individual with respect to interest rates and transactions costs is straightforward. The greater the relative yield on an asset, the higher will be the optimal holdings of that asset. This result is accomplished by making more trips to the asset.
Conversely, a higher transactions cost of using an asset will imply fewer trips. For example, a rise in rd (or a fall in a ) implies more check cashings. d ~~~~d Also, to further increase the holding of demand deposits more trips to the bank and the store will be made. With respect to goods, a rise in r or an increase in the transactions costs of purchasing goods will result in a rise in desired goods inventories. This is accomplished by purchasing goods in larger amounts and, therefore, by making fewer trips to the store.
The necessary conditions for an individual to adhere to the above inventory model are that ns > 2, nd+l > 1, and n > 1. These imply the following relationships. 
Y((l e)(r d-r g) + e(r C-r g))j
Also, substituting (A3a)-(A3c) into (A2') gives an expression for profits which depends on h and the exogenous variables of the model.
This expression is then maximized with respect to h, and the resulting first order necessary conditions yield an implicit function h. This is given by
Equation (A7) states that the change in the interest rate earnings and transactions cost is exactly balanced at the optimal h.
Using condition (A4c) it can be shown that the sum of the first two terms in (A6) is negative. This implies that a(h*) < b(h*) for profit maximization, where h* denotes the optimal value of h. Also, for the second order conditions to hold V-< 0) , it is necessary for the derivative of b(h*), bt(h*) to be sufficiently less than a'(h*) (see Appendix B).
Comparative Statics Equation (A6) will now be used to examine how changes in transactions costs, income, and interest rates affect h* and the expenditure ratio, j0 p(i)di. Since the relationship between h and the expenditure ratio is monotonic, the signs of the effects will be the same. Therefore, only changes in h* are analyzed. It is assumed that the conditions of the implicit function theorem are met so that a function h = f(x), where x is a vector of parameters, exists in the neighborhood of h*. The derivative of h with respect to any particular parameter, Bxa ,will be of the same sign as axi (h) evaluated at h*. Therefore, the latter expression is all that is derived.
First it is easy to see that changes in as, rs, and Y do not affect the optimal method of purchase. However, this is only true to the extent that the consumption bundle remains unchanged, or more explicitly that the distribution of p(i) is invariant to movements in Y, a8 , and r . While this may be a reasonable assumption regarding r5 , it is unlikely to be true for changes in transactions income.
The qualitative effect of a change in the cost of cashing a check is given by equation (A8). around the optimal h*, then b'(h*) < a'(h*) is required.
